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Abstract:
Complexities of liquid rocket engine heat transfer which involve the injector faceplate and
regeneratively and film cooled walls are being investigated by computational analysis. A
conjugate heat transfer analysis will be used to describe localized heating phenomena associated
with particular injector configurations and coolant channels and film coolant dumps. These
components are being analyzed, and the analyses verified with appropriate test data. Finally,
the component analyses will be synthesized into an overall flowfield/heat transfer model. The
FDNS code is being used to make the component analyses. Particular attention is being given
to the representation of the thermodynamic properties of the fluid streams and to the method of
combining the detailed models to represent overall heating. Unit flow models of specific coaxial
injector elements have been developed and will be described.
Since test data from the NLS development program are not available, new validation heat
transfer data has been sought. Suitable data was obtained from a Rocketdyne test program on
a model hydrocarbon/oxygen engine. Simulations of this test data will be presented.
Recent interes't in the hybrid motor have established the need for analyses of ablating
solid fuels in the combustion chamber. Analysis of a simplified hybrid motor will also be
presented.
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A(a) Uniform O/F Distribution
( rh 1 = 4.45 Ib/sec, rh2 = 13.35 Ib/sec, rh 3 = 26.7 Ib/sec )
T C2H_ ( 1000° F )/,
r U
1.71"
/
,/
/
/
/
/
/
/ 1.2247"
/
_2--_*1_-- r_,----_
U
(b) Non-uniform O/F Distribution
( rhl = 4.45 Ib/sec, rh 2 = 13.35 Ib/sec, rh 3 = 23.13 Ib/sec, rh 4 = 3.57 Ib/sec )
977
%
=>,
_D
0
t!
978
II
o,i c,J _ c,a c6
I
(s-;_u!/nlE_) xnl_-I ;EaH Paloa4JoO
979
Z
OZ
IlII!.--0
iIII n
980
r_
I nlll
l I
f_
r
BlUt
r _JJll
BlllIJ
0
.,..I
0
4_
X
.c:
0
.,-I
981
NO
W
N
O
1
I
z
X X
N N
I
z
Q
Q
0
Q
Z
N0
Q
O
0
0
J
0
Z
U
o_o
982
Temperature n the he_d--end region (degree K)
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Temperature Contours in the Dome for
the Axisymmetric ConfiEuration
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Velocity Vectors in the Nozzle of the Axisymmetric
Configuration
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